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ABSTRACT:  (Spatial patterns of mammalian diversity in a fragmented landscape in southeastern Brazil). The Brazilian Atlantic 
Forest has reached alarming levels of fragmentation and loss of habitat, and biological diversity still remains poorly studied in 
many parts of this region. There is a great risk that species loss in the Atlantic Forest is occurring without being noticed, which 
is making it difficult to formulate appropriate conservation policies. The Sapucaí River basin in the southern part Minas Ge-
rais, in southeastern Brazil, consists of an area of forest fragments that are poorly inventoried, and because of its geographical 
location (near the Mantiqueira mountain chain) this region has great potential for the maintenance of biodiversity. This study, 
based on two of the few faunistic works of this area, used the additive partitioning of biodiversity to assess the spatial pattern 
of medium- and large-sized mammals in the Sapucaí River landscape. The results indicate that the two fragments used in the 
analysis exhibit low complementarity in the maintenance of regional species diversity. Further studies in other forest remnants 
are required for a more detailed assessment, which will allow appropriate conservation decisions to be made about this region.
Key words: additive partitioning, conservation, landscape ecology, Minas Gerais. 
RESUMO: (Padrões espaciais de diversidade de mamíferos em uma paisagem fragmentada no sudeste do Brasil). Em função 
do histórico predatório de ocupação, a Mata Atlântica brasileira chega aos dias atuais em alarmantes níveis de fragmentação e 
perda de hábitat. Ainda, em muitas regiões a diversidade biológica permanece pobremente estudada, havendo grande risco de 
que a perda de espécies ocorra sem ser percebida, dificultando a tomada de decisão em conservação. A região sudeste brasileira, 
especificamente na bacia do Rio Sapucaí, sul do estado de minas Gerais, consiste de uma área constituída por um complexo de 
remanescentes florestais escassamente inventariados e que, devido a sua posição geográfica (próxima ao complexo montanhoso 
da Serra da Mantiqueira), apresentam um potencial elevado para manutenção da diversidade na paisagem onde se insere. Em-
pregando dois dos escassos estudos faunísticos nesta área, empregou-se a partição aditiva da diversidade para avaliar o padrão 
espacial da diversidade de mamíferos de médio e grande porte entre dois dos mais representativos remanescentes da cobertura 
florestal natural da paisagem regional. Os resultados indicam os fragmentos estudados exibem baixa complementaridade na 
manutenção da diversidade de espécies regional. Mais estudos nos demais remanescentes florestais da região são necessários 
para que uma avaliação mais profunda possa ser realizada, viabilizando a tomada de decisão mais acertada para a conservação 
da diversidade biológica na paisagem estudada. 
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INTRODUCTION
Since the arrival of Europeans to Brazil, the Atlantic 
Forest has become critically fragmented and is now re-
presented by only 11 to 16% of its original area (Ribeiro 
et al. 2009). On a regional scale, the complexes of small 
fragments that remain are responsible for maintaining the 
biodiversity across this landscape. However, many areas, 
over large portions of this biome, remain poorly studied 
and should be evaluated to obtain a greater understanding 
of the diversity in this region (Galetti et al. 2009).
In southeastern Brazil, an example of this is in the 
Sapucaí River basin of southern Minas Gerais. This 
area is bordered by the Mantiqueira mountain chain, 
one of the most prominent Brazilian protected areas of 
Atlantic Forest, and the region West of these mountains 
is a landscape consisting of forest fragments that extend 
into the interior of the country. For this reason, southern 
Minas Gerais exhibits great potential for being an area 
that could contribute significantly to maintaining regional 
biodiversity. The vast majority of studies carried out in 
this area are all departmental documents or unpublished 
academic monographs. In one of the few published pa-
pers available, Eduardo and Passamani (2009) studied 
the medium- and large-sized mammals of Santa Rita 
do Sapucaí and reported the relevance of such an area 
for the maintenance of regional biodiversity, especially 
because some of the species they recorded were at some 
risk of extinction (IUCN 2010). In a nearby area (50 km 
away), Costa (2005) obtained records that corroborate 
the relevance of the forest fragments in this region to 
maintain the diversity of medium- and large-sized mam-
mals, yielding records of species (including those listed 
as being at some risk of extinction by the IUCN 2009) 
that were not listed by Eduardo and Passamani (2009).
The spatial complementarities of areas constitute 
an important topic in conservation biology (Olson & 
Dinerstein 2002, Veech et al. 2002, Summerville et al. 
2001, Gering et al. 2003, Christ et al. 2003), and the 
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Table 1. List of species recorded by Eduardo and Passamani (2009) for Santa Rita do Sapucaí, and by Costa (2005) for Pouso Alegre (1 = 





Common Name IUCN Red List Brazilian Red List*
DIDELPHIMORPHIA
Family Didelphidae
Didelphis albiventris Lund, 1840 0 1 White-eared Opossum Least Concern Absent
Didelphis spp. Linnaeus 1758 1 0 Opossum - -
CINGULATA
Family Dasypodidae
Dasypus novemcinctus Linnaeus, 1758 0 1 Nine-banded Armadillo Least Concern Absent
Dasypus spp.  Linnaeus, 1758 1 0 Armadillo - -
Euphractus sexcinctus (Linnaeus, 1758) 1 0 Least Concern Absent
PRIMATES
Family Atelidae
Alouatta guariba (Humboldt, 1812) 1 1 Brown Howler Monkey Least Concern Absent
Family Callitrichidae
Callithrix aurita (É. Geoffroy in Humboldt, 1812) 1 1 Buffy-tufted Marmoset Vulnerable Vulnerable
Family Cebidae
Cebus nigritus (Goldfuss, 1909) 1 0 Black-horned Capuchin Near Threatened Absent
Family Pitheciidae
Callicebus nigrifrons (Spix, 1823) 1 1 Black-fronted Titi Near Threatened Absent
CARNIVORA
Family Canidae
Cerdocyon thous (Linnaeus, 1766) 1 1 Crab-eating Fox Least Concern Absent
Chrysocyon brachyurus (Illiger, 1815) 1 0 Maned Wolf Near Threatened Vulnerable
Family Felidae
Leopardus pardalis (Linnaeus, 1758) 1 1 Ocelot Least Concern Vulnerable
Leopardus wiedii (Schinz, 1821) 1 0 Margay Near Threatened Vulnerable
Leopardus spp. Gray, 1842 0 1 - -
Panthera onca (Linnaeus, 1758) 1 0 Jaguar Near Threatened Vulnerable
Puma concolor (Linnaeus, 1771) 1 0 Puma Least Concern Vulnerable
Puma yagouaroundi (E. Geoffroy, 1803) 1 0 Jaguarundi Least Concern Absent
Family Mustelidae
Eira barbara (Linnaeus, 1758) 1 1 Tayra Least Concern Absent
Galictis spp. Bell, 1826 1 0 Grison - -
Lontra longicaudis (Olfers, 1818) 1 0 Neotropical Otter Data Deficient Absent
Family Procyonidae
Nasua nasua (Linnaeus, 1766) 1 0 South American Coati Least Concern Absent
Procyon cancrivorus (G. [Baron] Cuvier, 1798) 1 1 Crab-eating Raccoon Least Concern Absent
ARTIODACTYLA
Cervidae
Mazama americana (Erxleben, 1777) 1 0 Red Brocket Data Deficient Absent
RODENTIA
Family Agoutidae
Cuniculus  paca (Linnaeus, 1758) 1 1 Paca Least Concern Absent
Family Caviidae
Cavia sp. Pallas, 1766 0 1 Brazilian Guinea Pig - -
Hydrochoerus hydrochaeris (Linaeus, 1766) 1 0 Capybara Least Concern Absent
Family Dasyproctidae
Dasyprocta sp. Illiger, 1811 0 1 Agouti - -
Family Sciuridae
Guerlinguetus ingrami (Linnaeus, 1766) 0 1 Brazilian Squirrel Least Concern Absent
LAGOMORPHA
Family Leporidae
Sylvilagus brasiliensis (Linnaeus, 1758) 1 1 Tapeti Least Concern Absent
theoretical framework of the additive partitioning of bio-
diversity has been extensively investigated (Lande 1996, 
Veech et al. 2002). Basically, this means fractioning the 
diversity of species into alpha (within sample diversity) 
and beta (among samples diversity) components in or-
der to evaluate the proportion of total diversity (gamma 
diversity), which is found at different scales, despite 
temporal or spatial dimensions (Pardini & Umetsu 2006). 
Considering the poorly studied mammalian diversity of 
southern Minas Gerais and the potential relevance of the 
Atlantic Forest remnants of this area for regional conser-
vation, this study aimed to use additive partitioning by 
assessing the spatial patterns of medium- and large-sized 
mammals to evaluate the demand for new studies about 
local biodiversity.
MATERIALS AND METHODS
For the additive partitioning analysis, data about me-
dium- and large-sized mammals were taken from Edu-
ardo & Passamani (2009), a study from the Santa Rita 
do Sapucaí municipality, and Costa (2005), a study from 
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Parque Municipal de Pouso Alegre. Both studies were 
conducted in remnants of seasonally semi-deciduous 
forest, subject to similar weather conditions due to their 
proximity to each other (about 20 km east/west).
The software PARTITION 3 (Veech & Crist 2009) was 
used for the analysis. For simulation and generation of the 
null model, the input specifications were: (1) number of 
levels of data = 1; (2) lower level of analysis = 1; (3) num-
ber of samples at each level = 2; (4) = balanced sampling 
design; (5) randomization method = individual; weight 
for the samples = No; (6) number of randomizations = 
10000. For further details and assumptions about each 
specified item, see Veech & Crist (2009).
RESULTS AND DISCUSSION
In absolute terms, Costa (2005) recorded 23 species 
and Eduardo & Passamani (2009) obtained 15 records 
(Table 1). Figure 1 summarizes the additive partitioning 
of diversity among the studied areas.
Although the raw data exhibit an apparent important 
complementarity between areas, the confrontation with 
the null model (i.e., α and β expected) (Veech & Crist 
2009) indicates that there is only a small increase in spe-
cies diversity when the mean local richness (α observed) 
is compared with the richness in the landscape studied 
(β observed). As the observed α diversity was higher 
than expected by chance, it is unlikely that a significant 
portion of mammalian diversity can be added with the 
addition of different protected areas across the studied 
landscape. This hypothesis also allows us to visualize 
what a great conservation decision this could be for 
this group of mammals, and that southern Minas Gerais 
should consider maintaining a representative portion of 
the natural ecosystems in this region. However, this study 
considers only two areas of the complex network of local 
fragments, and additional studies should be conducted to 
better understand of the spatial patterns of mammalian 
diversity in this area.
Based on the results, one can verify the potential role 
of a complex of forest remnants for the conservation of 
mammalian diversity at a regional scale in this area, since 
populations of endangered species are present (Eduardo 
& Passamani 2009). The lack of basic descriptive studies 
about the mammals of southern Minas Gerais is unusual 
because there are academic centers in the region (e.g., 
federal universities).
As at the national level, the natural remnants in the 
studied landscape are under constant human pressure, 
despite their status of being legally protected (Lima et 
al. 2005). It is important to mention that the area studied 
by Eduardo & Passamani (2009) is a Municipal Con-
servation Unit, created in the 1980s, which still lacks a 
management plan. Furthermore, both forest remnants of 
this study are the most extensive fragments in the region. 
It is suggested that additional basic studies be conducted 
in this region to better understand its biological diversity 
patterns and to support regional conservation programs.
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